Abstract. This paper gives an asymptotic expansion for the solution of the boundary problem with respect to the Laplace-Beltrami operator. We also consider some examples in the domain whose boundary is real ellipsoid, where the boundary problem does not have a C n solution up to the boundary.
Introduction
Let D be a bounded domain in C n , and let ρ(z) be a strictly plurisubharmonic negative defining function for D. Let The boundary value problem (1.7) Δ g u(z) = f, z ∈ D, u(z) = φ(z), on ∂D has been studied by many authors. When D is the unit ball B n in C n and g is the Bergman metric, the existence and regularity theory were studied by R. Graham [1] , M. Stoll [6] , Krantz [3] and the references therein. In [1] , Graham proved that if g is the Bergman metric in the unit ball B n in C n , f = 0 and φ ∈ C ∞ (∂B n ), then (1.7) has a C ∞ (D) solution if and only if φ has a pluriharmonic extension in B n . In [2] , Graham and Lee proved that the above theorem remains true if ρ is smoothly strictly plurisubharmonic in C 2 with transversely symmetry. They gave an example which shows that the above theorem of Graham fails for some radial symmetric definition function ρ for B n when n > 2. Further characterization on the radial symmetric function ρ when the Graham type theorem holds or fails was given by Li and Wei in [5] . When D is the unit polydisc in C n and g is a certain Kähler metric including the Bergman metric, Li and Simon [4] proved that if the solution of (1.7) is continuous up to the boundary, then u must be harmonic in each variable.
The main purpose of this paper is to give an asymptotic expansion for the solution of (1.7) when φ ∈ C ∞ (∂D), f = 0. We also consider some examples in the domain whose boundary is real ellipsoid, where (1.7) does not have a C n solution up to the boundary.
Asymptotic expansion
We will consider the boundary value problem
where D is a smoothly bounded pseudoconvex domain in C n with a strictly plurisubharmonic defining function ρ ∈ C ∞ (D). By (1.4), (1.5) and (1.6), one has
For convenience, we denoteΔ ρ byΔ if there is no confusion. Let h ∈ C ∞ (D) and let
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When m ≥ n, we havẽ
Comparing both sides of (2.8), one has on ∂D that
We have proved the following theorem.
, then the unique solution u to the boundary value problem
on ∂D satisfies the following asymptotic expansion:
where a 1 , . . . , a n , . . . are given by (2.9), (2.10) and (2.13), and b m ∈ C ∞ (D) are given by (2.11) and (2.12).
In particular, when n = 2, one has that:
Some examples
In this section, we consider some examples of domains whose boundaries are real ellipsoid, which is a typical domain without any symmetry. We provide some examples of smooth boundary functions which do not have smooth u-harmonic extension.
We consider the domains in C n whose boundary is the real ellipsoid:
where
Then by (2.2), one has
We consider
Here,
8). Therefore one has that (I + (R + R) − JΔ)Δf = 0 on ∂D(A)
if and only if
Then one has
and
Let us consider a special case:
Then at z 0 = (a, a) ∈ ∂D(A), by (3.1) (3.2), (3.4) and (3.5), one has (3.14)
Assume that
Thus, at z 0 , take (3.14), (3.15) and (3.16) into (3.11) and (3.12). Notice that
By (3.10), (3.14), (3.15) and (3.16), one has that
Thus with
Therefore, combining (3.21), (3.22) and (3.23), one has 
